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ABSTRACT 
Phytochemical research on the chloroform and ethyl acetate extracts of the rhizomes of 
Curculigoannamitica Gagnep. collected in Binh Chau - Phuoc Buu Nature Reserve, Ba Ria - 
Vung Tau province, led to the isolation of five phenolic compounds namely 3,4-
dimethoxysalicylicacid(1), 2-hydroxy-6-methoxybenzoicacid(2), 4-hydroxybenzoic acid (3), p-
coumaric acid (4) and 2-(ethoxymethyl) benzene-1,4-diol (5). Their chemical structures were 
confirmed by spectroscopic methods including HR-ESI-MS, ESI-MS,1D and 2D-NMR and 
compared with reported data. Compound 1 was known to be present for the first time from the 
Hypoxidaceae family.  
Keywords: Curculigo annamitica, Hypoxidaceae, rhizome, phenolic compounds. 
1. INTRODUCTION 
The genus Curculigo (Hypoxidaceae), which comprises about 20 species, is distributed in 
tropical and subtropical zone. About seven species of them occurr in Vietnam [1]. Curculigo 
species have been used as an analeptic agent for treatment of decline and in the treatment of 
dysmenorrhea and rheumatism [1-5]. They are rich in steroids, triterpenoids, norlignans, and 
various phenolic compounds [1-5]. Curculigo annamitica distributes in the southern regions of 
Vietnam and is used as a general tonic in herbal medicine [1]. However, there was only one 
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paper that reported on the chemical constituents of the whole plant of C. annamitica [6]. This 
paperrevealed the isolation and structural elucidation of five phenolic compounds, including 3,4-
dimethoxysalicylicacid (1), 2-hydroxy-6-methoxybenzoicacid (2), 4-hydroxybenzoic acid (3), p-
coumaric acid (4) and2-(ethoxymethyl)benzene-1,4-diol (5) from the rhizomes of C. annamitica 
collected in Binh Chau – Phuoc Buu Nature Reserve, Ba Ria - Vung Tau province. Among 
them, 1 was obtained from the Hypoxidaceae family for the first time. 
 
Figure 1. The structure of five isolated compounds 1-5. 
2. MATERIALS AND METHODS 
2.1. Plant material 
The rhizomes of Curculigo annamitica Gagnep. were collected in Binh Chau – Phuoc Buu 
Nature Reserve, Ba Ria - Vung Tau province in April, 2017. The scientific name was 
determined by botanist Dang Van Son, Institute of Tropical Biology. A voucher specimen (N
o
 
SGU–MT003) was deposited in the Faculty of Environmental Science, Sai Gon University, Ho 
Chi Minh City, Vietnam. 
2.2. General experimental procedures 
The NMR spectra were measured on a BrukerAvance III spectrometer (500 MHz for 
1
H 
and 125 MHz for 
13
C). Acetone-d6  was used as a solvent with referenced signals at H 2.50 and 
C29.92 and 206.68 on 
1
H- and 
13
C–NMR spectra, respectively. The HR-ESI-MS and ESI-MS 
were obtained by using a Brukermicro OTOF Q-II and UPLC-MSQ Plus spectrometer (Thermo, 
USA), respectively. Gravity column chromatography was performed with silica gel 230-400 
mesh, India. 
2.3. Extraction and isolation  
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Dried powdered rhizomes of C. annamitica Gagnep. (4.0 kg) were extracted with ethanol 
(6 × 5 L) by the maceration method at ambient temperature. The filtrated solution was 
concentrated under reduced pressure to give the crude ethanol extract (200.0 g). This crude 
extract was separated by liquid-liquid extraction with hexane, chloroform and ethyl acetate. The 
obtained solutions were evaporated at reduced pressure to yield corresponding extracts, 
including hexane (50.0 g), chloroform (9.0 g) and ethyl acetate extracts, respectively (20.0 g).  
The chloroform extract (9.0 g) was subjected to silica gel column chromatography (CC) 
and eluted consecutively with a mixture of hexane and ethyl acetate (95:5 to 0:100, v/v) and then 
methanol to yield 8 fractions (CAG.C1 to CAG.C8). Fraction CAG.C2 (470.0 mg) was 
rechromatographed on silica gel eluting with hexane-ethyl acetate at ratios of 8:2 (v/v) and 7:3 
(v/v) to obtain 1 (5.0 mg). The same procedure was applied for fraction CAG.C3 (1.2 g) and 
then preparative layer chromatography eluting with hexane-ethyl acetate at ratio of 7:3 (v/v) to 
afford 3 (6.0 mg). Fraction CAG.C4 (0.7 g) was applied to silica gel CC eluting with hexane-
ethyl acetate (9:1 to 0:1, v/v), and then preparative thin layer chromatography eluting with the 
same solvent system at ratio 8:2 (v/v)to give 4 (8.6 mg).  
The ethyl acetate extract (20.0 g) was separated on silica gel CC eluted by hexane - ethyl 
acetate (99:1 to 0:100) and then ethyl acetate - methanol (80:20 to 0:100) to yield 13 fractions 
(CAG.EA1 to CAG.EA13). Fraction CAG.EA2 (1.0 g) was chromatographed using hexane-
chloroform (7:3) to obtain 2 (8.0 mg). CAG.EA11 (0.4 g) was fractioned on silica gel column 
and eluted with chloroform-ethyl acetate (90:10 and 80:20) to obtain 5 sub-fractions 
(CAG.EA11.1 to CAG.EA11.5). Sub-fraction CAG.EA11.3 (152.5 mg) was applied to 
preparative thin layer chromatography eluting with chloroform-ethyl acetate (60:40) to afford 5 
(6.0 mg).  
 3,4-dimethoxysalicylicacid (1) [7]: yellow amorphous powder; 1H-NMR (500 MHz, 
Acetone-d6) and 
13
C-NMR (125 MHz, Acetone-d6) are given in Table 1. 
 2-hydroxy-6-methoxybenzoicacidor 6-methoxysalicylic acid(2) [8]: green needle;1H-
NMR (500 MHz, Acetone-d6) and 
13
C-NMR (125 MHz, Acetone-d6) are given in Table 1. 
 4-hydroxybenzoic acid (3) [9]: orange amorphous powder; 1H-NMR (500 MHz, 
Acetone-d6) and 
13
C-NMR (125 MHz, Acetone-d6) are given in Table 1. 
 p-coumaric acid (4) [10]: brown powder; 1H-NMR (500 MHz, Acetone-d6) and                   
13
C-NMR (125 MHz, Acetone-d6) are given in Table 1. 
 2-(ethoxymethyl)benzene-1,4-diol(5) [11]: yellow amorphous powder; 1H-NMR 
(Acetone-d6)δH (ppm): 6.76 (1H, d, J = 3.0 Hz, H-3), 6.65 (1H, d, J = 8.5 Hz, H-6), 6.59  (1H, 
dd, J = 3.0, 8.5Hz, H-5), 4.50 (2H, s, H-7),3.55 (2H, q, J = 7.0Hz, H-9), 1.19 (3H, t, J = 7.0Hz, 
H-10);
13
C-NMR(125 MHz, Acetone-d6) δC(ppm):  151.1 (C-4), 148.8 (C-1),126.3 (C-2), 116.6 
(C-5), 115.7 (C-3), 115.3 (C-6), 69.1(C-7), 66.3 (C-9) and15.5 (C-10).  
3. RESULTS AND DISCUSSION 
Compound 1 was obtained as a yellow amorphous powder. The 
1
H–NMR spectrum 
displayed the presence of two ortho-coupled proton signals at δH 6.88 (1H, d, J = 9.0 Hz, H-5) 
and 6.65 (1H, d, J = 9.0 Hz, H-6) and which corresponded to a 1,2,3,4-tetrasubstituted benzene 
ring (Figure 1). The 
13
C-NMR and DEPT spectra was strongly agreed with this suggestion by the 
exhibition of six aromatic carbon signals at δC 150.3 (C-4), 145.7 (C-3), 144.7 (C-2), 121.1 (C-
1), 117.7 (C-5) and 108.2 (C-6). In addition, the
1
H-NMR spectrum revealed two singlet signals 
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of two methoxy proton groups at δH 3.82 (3H, s, 3-OMe) and 3.74 (3H, s, 4-OMe) (Table 1). The 
13
C-NMR spectra also showed the presence of two methoxy carbon signals at δC 61.5 (3-OMe) 
and 56.7 (4-OMe). Furthermore, the HMBC spectra showed cross peaks from methoxy protons 
at δH 3.82 (3-OMe) to carbon at δC 145.7 (C-3) and from methoxy protons at 3.74 (4-OMe) to 
carbon at δC 150.3 (C-4), suggesting the attachment of these methoxy groups to C-3 and C-4, 
respectively (Figure 2). Additionally, there was one carboxylic carbon signal at δC 166.9 (1-
COOH) on the 
13
C-NMR spectra and the HMBC correlation from an aromatic proton at δH6.65 
(H-6) to this carboxylic carbon demonstrated the attachment of the carboxylic carbon to the 
benzene ring at C-1 (Figure 2). This suggested that 1 was a salicylic acid derivative. Moreover, 
the molecular formula of 1was determined as C9H10O5 through the negative ESI-MS at m/z = 
183.8 [MCH3]

,168.8 [M2CH3]

and 122.8 [MOCH3,COOH]

. Base on above evidences and 
comparison the NMR data of 1 with those reported in the literature [7], the chemical structure of 
this compound was determined as 3,4-dimethoxysalicylicacid. This is the first time that 1 was 
obtained from Hypoxidaceaefamily. 
 
Figure 2.The key HMBC correlations of five phenolic compounds 1-5. 
Compound 2 was isolated as green needle. The 
1
H-NMR spectrum exhibited three ortho-
coupled proton signals at δH 7.50 (1H, dd, J = 8.5 Hz, 8.5, H-4), 6.73 (1H, dd, J = 8.5 Hz, 1.0, H-
5) and 6.64 (1H, dd, J = 8.5 Hz, 1.0, H-3) which revealed the existence of a 1,2,6-trisubstituted 
benzene ring. The 
13
C-NMR and DEPT spectra displayed the presence of six aromatic carbon 
signals at δC 164.9 (C-2), 160.3 (C-6),136.7 (C-4), 111.9 (C-3), 108.2 (C-5) and 102.4 (C-1). 
The presence of one methoxy singlet proton signal at δH 4.13 (6-OMe) on the 
1
H–NMR 
spectrum and one methoxy carbon signal at δC 57.7 (6-OMe) on the 
13
C–NMR spectrum were 
also observed. Furthermore, the HMBC spectra showed the correlation between methoxy 
protons at δH 4.13 (6-OMe) to aromatic carbon at δC 160.3 (C-6), corresponding to the 
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attachment of this methoxy group to C-6. Additionally, one carboxylic carbon signal at δC 172.0 
(1-COOH) on the 
13
C-NMR spectra was determined, and the HMBC correlation from an 
aromatic proton atδH 6.73 (H-5) to this carboxylic carbon demonstrated the attachment of the 
carboxylic carbon to the benzene ring at C-1. The negative HR-ESI-MS exhibited a pseudo 
molecular ion peak at m/z = 167.03503 [MH], demonstrating its molecular formula to be 
C8H8O4. By the comparison of the recorded NMR data of2 and the published ones in the 
literature [8], the chemical structure of 2 was suggested to be 2-hydroxy-6-methoxybenzoic acid 
or 6-methoxysalicylic acid. 
Compound 3 was obtained as orange amorphous powder. The 
1
H-NMR spectrum showed 
two signals of four ortho-coupled aromatic protons at δH 7.91 (2H, d, J = 9.0 Hz, H-2,6) and 
6.91 (2H, d, J = 8.5 Hz, H-3,5) which corresponded to a 1,4-disubstituted benzene ring. The 
13
C-
NMR and DEPT spectra also exhibited the presence of six aromatic carbon signals of a 1,4-
disubstituted benzene ring at δC 162.5 (C-4), 132.7 (C-2,6), 122.7 (C-1) and 115.9 (C-3,5). 
Moreover, the 
13
C-NMR spectra displayed one carboxylic carbon signal at δC 167.4 (1-COOH) 
and the HMBC correlation between aromatic protons at δH 7.91 (2H, d, J = 9.0 Hz, H-2,6) to this 
carboxylic carbon was also observed, confirming the attachment of the carboxylic carbon to the 
benzene ring at C-1. This demonstrated that 1 was an aromatic acid derivative. Furthermore, the 
molecular formula C7H9O3 was deduced from HR-ESI-MS[MH]
 
= 137.0237. The comparison 
of these spectroscopic data of 3 with those in the literature [9]confirmed the chemical structure 
of 3as 4-hydroxybenzoic acid. 
Compound 4 was isolated as brown powder. Similar to NMR data of3, the 
1
H and 
13
C-
NMR spectra of 4 also possessed the signals of a 1,4-disubstituted benzene ring (Figure 1). 
However, the addition of two olefinic proton signals at δH 6.63 (1H, d, J = 16.0 Hz, H-8) and 
7.61 (1H, d, J = 16 Hz, H-7) with the large coupling constant 16.0 Hzsuggested that they are 
trans-olefinic protons. The 
13
C-NMR and DEPT spectra also showed two olefinic carbons at δC 
145.5 (C-7) and 115.8 (C-8) (Table 1). These spectral data indicated the addition of a vinyl 
group. The HMBC correlations from these trans-olefinic protons to aromatic carbon at δC 122.7 
(C-1) and carboxylic acid at δC 168.1 (1-COOH) were observed, that demonstrated the 
attachment of the acrylic acid to a 1,4-disubstituted benzene ring at C-1(Figure 2). Furthermore, 
the negative HR-ESI-MS exhibited a pseudo molecular ion peak at m/z = 163.04034 [MH], 
demonstrating its molecular formula to be C9H8O3. Based on the spectral features and published 
data [10], the chemical structure of 4 was identified as p-coumaric acid. 
Compound 5 was obtained as yellow amorphous powder. The 
1
H-NMR spectrum showed 
the presence of 1,2,4-trisubstituted benzene ring [δH 6.76 (1H, d, J = 3.0 Hz, H-3), 6.65 (1H, d, J 
= 8.5 Hz, H-6) and 6.59 (1H, dd, J = 8.5 Hz, 3.0, H-5)]. The 
1
H- NMR spectrum also displayed 
three signals of ethoxymethyl protons, including two methylene groups at δH 4.50 (2H, s, H-7), 
3.55 (2H, q,J = 7.0 Hz, H-9) and one methyl group at δH 1.19 (3H, t, J = 7.0 Hz, H-10) (Table 
1). The 
13
C-NMR spectrum were fully supported this suggestion with the presence of two 
oxygenated methylene carbon at δC69.1(C-7), 66.3(C-9) and one methyl carbon at δC15.5 (C-10) 
(Table 1). These data confirmed that 5 contained a 1,2,4-trisubstituted benzene ring and one 
ethoxymethyl group (Figure 1). Additionally, in the HMBC spectra, the cross peak between the 
methylene proton δH 4.50 (H-7) and aromatic carbons at δC148.8 (C-1),126.3 (C-2) and 115.7 
(C-3) was determined, which demonstrated the ethoxymethyl group linked to the 1,2,4-
trisubstituted benzene ring at C-2 (Figure 2). The comparison of NMR data of 5 with those 
reported in the literature [11], assigned the chemical structure of compound 5 to be 2-
(ethoxymethyl) benzene-1,4-diol. 
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Table 1. 
1
H- and 
13
C-NMR data for compounds 1-4. 
4. CONCLUSIONS 
All five phenolic compounds, including3,4-dimethoxysalicylicacid (1), 2-hydroxy-6-
methoxybenzoicacid (2), 4-hydroxybenzoic acid (3), p-coumaric acid (4) and 2-
(ethoxymethyl)benzene-1,4-diol (5), were isolated for the first time from the rhizomes of 
Curculigo annamitica Gagnep. Compound 1 was known to be present for the first time from the 
Hypoxidaceae family. Further studies on this plant are under progress. 
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